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IN THE CLAIMS; 

L (Original) A three dimensional model re-parameterization computer system 
comprising: 

a re-parameterization process that re-parameterizes one or more Catmull-Clark 
models to create a re-parameterized models each of the Catmull-Clark models having one 
or more extraordinary vertices and one or more adjacent iso-paramcter lines that have a 
natural i^acing that changes, the re-parameterized model having iso-parameter lines with 
a new spacing that is different than the natural spacing as the lines approach the 
extraordinary vertex. 

2. (Original) A three dimensional model re-parameterization computer system 
comprising: 

one or more Catmull-Cliark models, each of the models having otic or more 
surfaces and one or more extraordinary vertices, where one or more adjacent iso- 
parameter lines have a natural spacing between them that changes as the iso-parameter 
lines approach the extraordinary vertex; and 

a re-parameterization process that re-parameterizes the model so that one or more 
of the extraordinary vertices have adjacent iso-parameter lines with a new spacing tliat is 
different than the natural spacing as the lines approach the extraordinary vertex. 

3. (Currently Amended) A system, as in claim 1, where the derivatives evaluated at one 
or more parameter values of one or more limit surfaces of subdivision of the Catmull- 
Clark model ^proach zero as one or more parameter iwsitions approach the 
extraordinary vertex. 

4. (Cuirentiy Amended) A system, as in claim 1, where the derivatives evaluated at one 
or more parameter values of a limit surface of subdivision of the Catmull-Claric model 
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approach an actual derivative of the limit surface at the extraordinary point as one or 
more parameter positions approach the extraordinary vertex. 

5. (Original) A system, as in claim 1, ^ere the new spacing decreases as the iso- 
parameter lines sqiproach one or more of the extraordinary vertices* 

6. (Original) A method, as in claim 1, i^^ere the new spacing is uniform as the iso- 
parameter Imes approach one or more of the extraordinary vertices. 

7. (Currently Amended) A method for surface re-parameterization of a sur&ce around 
extraordinary vertices of a computer three-dimensional CatmuU-Clark model with a 
plurality of vertices, at least one extraordinary vertex, and iso-parameter lines with a 
natural spacing, the method comprising the step of: 

r e param e t e rizating re^param eterizinp o ne or more ^4he subdivision surfaces of 
the Catmull-Clark model around one or more of the extraordinary vertices into a re- 
parameterized surface with a new spacing that is different than the natural spacing as the 
iso-paiameter lines approach the extiaordinary vertex. 

8. (Original) A method, as in claim 7, further comprising the step of evaluating the re- 
parameterized surfieice at one or more parameter positions. 

9. (Original) A method, as in claim 7, where the re-parameterizing comprises the 
following steps: 

computing four subdominant eigenvalues corresponding to each of the vertices of 
a face, being face vertices, of a quadrilateral mesh containing one or more points being 
evaluated; 

re-parameterizing the surface around each of the face vertices using a re^ 
parameterization of vanishing derivatives, such that 

X — ^^—^ |x| ^* ~ ^ x, where k identifies the face vertex and x is the point being 
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evaluated in a parameter d<Hnam, and the re-parameterizatioa is subject to the constraint 

where Aj^ is the subdominant eigenvalue corresponding to fece vertex k and a is 
an expon^t parameter of the re-parameterization for the respective face vertex; and 
blending the re-parameterizations of each face vertex that is re-parameterized. 

10. (Original) A method^ as in claim 7, where the re-parameterizing comprises the 
following steps: 

computing a characteristic map corresponding to each of the v^ticcs of a face, 
being face vertices, of a quadrilateral mesh containing one or more points being 
evaluated; 

computing an inverse characteristic map for each of the fece vertices; and 
blending the inverse characteristic maps of the four face vertices to create the re- 
parameterization. 

11. (Original) A method, as in claim 10, where the characteristic map is used to obtain a 
continuously diflferentiable parameterization around one or more of the extraordinary 
vertices. 

12. (Currently Amended) A method, as in claim 10, where the inverse characteristic m^ 
is computed by locating a layer on the surface and a polynomial patch within that layer 
that contains the point to be evaluated and then c<»nputing a ro param e trized re^ 
parameterized p osition of the input point by polynomial patch inversion. 

13. (Origmal) A method, as in claim 7, where the blendmg is a blending of the re- 
parameterizations of two or more extraordinary vertices. 

14. (Original) A method, as in claim 7, where the new spacing decreases as the iso- 
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parameter lines e^pproach one or more of the extraordinaiy vertices. 

15. (Original) A method, as in claim 7, where the new spacing is uniform as the iso- 
parameter lines apptOBch one or more of the extraordinary vertices. 

16. (Currently Amendedl) A system for surface re-parameterization of a surface around 
extraordinary vertices of a compute three-dimensional Catmull-Clark model comprising: 

means for f = o poramot e rimtin gre-parameteri7:ing of one or more subdivision 
surfaces of the Catmull-Clark model with a plurality of vertices and at least one 
extraordinary and that has iso-parameter lines with spacing that is different than an 
original natural spacing, as the iso-paiameter lines sqpproach the v^x. 

17. (Currently Amended) A computer program product for sur&ce re-parameterization 
of a sur&ce around extraordinary vertices of a conq)Uter three dimensional Catmull-Clark 
model, the computer program product having a method stored on one or more computer 
memory medium, the method comprising the step of: 

T A p n rnmffforf^fitin g vT ^p^rflm eterizing of One or more subdivision surfaces of the 
Catmull-Clark model with a plurality of vertices and at least one extraordinary and that 
has iso-parameter lines with spacing that is different than an original natural spacing, as 
the iso-parameter lines approach the vertex. 
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